Migration of polarized epithelial cells through permeable membrane substrates of defined pore size.
We have observed that cells of various epithelial lines exhibit the ability to migrate through permeable membrane substrates containing 3.0 microns pores. Scanning and transmission electron microscopic observations of Vero C1008 and Caco-2 cell lines grown on polycarbonate membranes containing 3.0 microns pores revealed extensive penetration of the filter and the establishment of virtually complete monolayers on the opposing surface. The migration of MDCK cells was also observed to occur under the same conditions; however, the extent of MDCK cell growth on the opposing surface was significantly less than observed for Vero C1008 and Caco-2 cells. Morphological differences were apparent between cells growing on the upper and lower faces of the filter membrane, although cells growing on both surfaces exhibited a polarized phenotype. The cells which invaded the filter were collected and maintained by serial passage. The passaged cells exhibited morphological differences and an altered rate of differentiation in comparison to the parental cell type, suggesting that the invasive cells represent a variant of the parental cell population. Studies using filters of different pore sizes indicated that cellular migration also occurs through pores of 2.0 microns diameter, but not through 1.0 micron (or smaller) pores. These observations have significant implications for studies involving the growth of epithelial cells on permeable membrane substrates containing large pores.